A robust screen for inhibitors and enhancers of phosphoinositide-3 kinase (PI3K) activities by ratiometric fluorescence superquenching.
Aberrant regulation of phosphoinositide 3-kinase (PI3K) activity is implicated in various diseases such as cancer and diabetes. Thus, high-throughput screening (HTS) of small-molecule inhibitors for PI3 kinases is an appealing strategy for drug development. Despite the attractiveness of lipid kinases as drug targets, screening for inhibitors for PI3K activities has been hampered by limited assay formats adaptable for HTS. The authors describe a homogeneous, direct, and nonradioactive assay for highly sensitive detection of PI3Kalpha, beta, delta, and gamma activities, which is suitable for HTS. The assay is based on fluorescence superquenching of a conjugated polymer upon metal-ion-mediated association of phosphorylated and dye-labeled substrates. As a result of phosphorylation, quencher and polymer are brought into proximity, and fluorescent energy transfer occurs. This event can be monitored as either fluorescence quench of the polymer or as enhanced emission from the quencher. Ratiometric analysis of the wavelengths eliminates interferences from autofluorescing compounds, which are present in HTS libraries. The platform has been adapted for the 384-well microplate format and delivers Z factors of > 0.6 at substrate conversions as low as 7%. Using this assay platform, several unreported inhibitors and activators of PI3Ks were identified in an 84- compound screen.